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(54) MANUFACTURE OF LASER BEAM the light 7 generates a laser beam and the laser beam is 

GENERATING DEVICE AND OPTICAL taken out from the end surface on the side, which is not 

AMPLIFIER arranged with the mirror 3, of the fiber 2. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To form the thin flux of an 
optical fiber without breaking the optical fiber, to 
facilitate a treatment of the end surfaces of the 
optical film, and to raise the efficiency of the 
introduction of excitation light into the optical fiber. 

SOLUTION: An optical fiber 2 drawn from a winding drum 
is pushed into in the direction of the side surface as 
the row of the optical fiber 2 is kept and is arranged 
in such a way that one group of the side surfaces 
opposing to each other are overlapped each other, and 
the fiber 2 in the pushed -in to side surface parts of the 
fiber 2 is arranged into a straight line shape. After 
the plane-shaped fluxes of the fiber 2 are formed, the 
fluxes are fused to each other and prisms 4a and 4b for 
introducing excitation light 7 in the fiber 2 are 
arranged on the upper surface of a glass flat plate 5. 
Here, the parts of both ends of the fiber 2 are arranged 
on the outside of the flat plate 5, and a reflecting 
mirror 5 is mounted on the end part on one side of both 
end parts of the fiber 2. The fiber 2 introduced with 
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,um, SPifcO. 2W5^#5^7 r -< /-fonrrtas 
(CO. 5 a t %<0N d 3+ -f K-XLX: <7>£fflv> 

iittz^^Mjd-^2 0 0X 1 5mm<OfStC^Si: t 
IC)?$0. 1 5mm05IIS±Cf i:i^^; 0 *7 7 
'T<'<«±2*fc05£«« , r**5&*, WET (1 0-"Pa 
JilT) t?1 5 5 0C, 3 0^i«i«-ffiofc 0 c: 

-r-SX:*, f?0. 1 0mmO5$(0f^ftS:El 

[0 0 4 4] -?"<7)^*, 4#7X?-f y<»wWMi>-*f 

mmit&fti&ziitzo znw-mmTkw* 3 0 w t %o 

HF7K^jST-^y^>^LT, ff^^rO. 12mmif 

»< LX: 0 ^— »:r«»»oftift 

tt, ru XAjy.^osc^tc(±®j)f^ 1.33 (ommy-y 
mmmz^—T-j >rLtzo ?f>cxvxA{is5-i^L 

[0 0 4 5] yuXA*»e>ttTtT*t-)««S*LJtl£JR« 
SO. 8^mOiie7[;^tt-t4 OW^AL^o *7 7 
4 '«r>KMmitK1tt& 9 9 %<r>WM 5 9 - *if L#tt, 

1.06^ mWOV— fffHB-Sr«|B-e# fee 
[0 0 4 6] m2<?>9m<7>Mmz'O^XUWir 
So 0 5(±, *»SRU*i»t*W— »fjfc%^«*l 0<^)« 
^^TnLXz^PMHIT-^So U— »f7fc^»Sl 0(±, 3fc 
77^U 2, Xr^X^l 3, X'JXAl SIZX-oX 

mmztix^&o 
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[0047] *77>r^i2ii, m i (onmmmr-m 

/<1 2<*n«J|^*»ftLTi3*K ^opmo^'Mttrt* 
-^<7>RfgiOJg®±lcEfi£;fx& J: 9 *77>fAl2 

[0 0 4 8] o \zW*mm~W£MZfitzity r 
12(4, #7*¥«l 3 *cio"C**ii4 it, foii w 

¥«1 3on»*-5l*ffiStLfc«JR-eE«S*t*o 
[0 0 4 91 *77>f/<12 *«*32^rt:#"9*¥«l 
3 0±KtZ(iitie7fcl 4*iAn7 p, JXAl 5**E« 
$tl*p yjXAl 5(4, ^Oft^faO*^****'* 

OttTtwteg-f r 2 t^ff UBfe* 1 4 

[0 0 5 0] Sjigftl 4 4'iASftfc*7r>f/q 2(4 

^1 2 0MBrm*^W^ tti*^4o 
[0 0 5 1 ] COiiC, ^^Oi^tzjt^r^/n 

2 i 1 1 lx i> m i <vmm<ofmt mm%$h 

JtllOkUflv^ ra-OiS^T^^tLT 
[0 0 5 2] 

[*Jfc«2] *2 0**0®]K^i5^T, n7g50^ 
m, ^77KSl25^m, PJPgfcO. 2 05$*^7 30 
X77^/^37TOt:0. 5at%(7)Nd 3+ ^>J 

5^L7tJ:d^it'7T>f/<*E«L/if^ ES2 5 0 
mm ^ , H£0. 5mmOli^aStt*^7^« UBflf 

47) 2&T-;fc7T^/<*tt^£^i 0 

ST (1 0- 4 P aJJJLT) . 9 0 0TCT* 3 0$Mra*fcU jfi 
AO o 

[0 0 5 3] ^PSRJ^WitffO+AjB^JiSS 2 4 0m 40 

eftSAffi (»*!)OB) £#o Q fot, yjXA»» 
*Bfev>TJffl5r2*U . 3 303fl7 7*#||S:a-fY> 

[0 0 5 4] -tLTlWlSitfc^URItStLfcyvX 
AOWIi^llSftftO. 8j«mOl/-W^-K^ 
«b<50iae*S:^W-T-l 0 OWSALfeo U-f7r>f/< 
OWi|B5tttt»fBOii tLfco ^tf-TM 0WO 

[0 0 5 5] II 3 OHifcOJKJRtCOV^-CKlWi- 50 
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^Lt^SIK^&o 2 0(4, 

r -f/<2 K Rtt^ 7-22, if^7,W^2 3 a, 2 3 
b, St) f *7T>f/<2 1 ^S&e^^^Ai-^-r-^^ 
7XS2 4 (Cj:oTl»J&£tt£o 
[0 0 5 6]*7r>f/<2 1tt, » 1 <0*lcol®ta 

/<2 1liP»««t»*Lr6»), -e^RfSfflHT-O* 

77^fA2 i*oEyij*iii«FLfc* t , nnmrnum* 

fiBt-^R^FO[6j^v^^ffl|®(4, Svn:l^ib^v^ 
9^E11£*t, C*L^O»*Htt«i-*jfc7T>f/<2 1 
«Mt:Et ZiiZZtiz**) 

(4, **7^ffi2 3a, 2 3bCJ:ot(i$^Cftl, 
^02 S*»*Sft-So *77^fA2 1C^ 

T, ^7^«2 3a, 2 3 b K(4 £ <fcj£i *ITV>& V> 
SB^(C(4^2 KSrRtt^o jfc7r>f /<2 1 

C0H^SP^60-S^(4, iie7fc2 5*A^:i6<OT-7 p 
##■7**2 4**K«9fttt^tt^ 0 7-^*7^2 
4(4^C0^(C^7 y KW*r*LT4Jf), Jft®7fc2 5 
(4, ^(7)^77 KiOrt^Mlfli^^r-XW 
v^ I F«2 4 0f*igp£it<^, 3E:77>f^2 1 OjEj&Sf* 
H2gA£*L& 0 *77>fA2 l(7)M^li^7X 

¥«2 3 a, 2 3 bOtt»UE«S*U ^S&KEg£*l 
«7 7^f^2 10MS^O-«(I(4S:i+^7-2 2& 
m*)tttfhtl&o &ib\ *'7Xf«2 3a, 2 3b(4, 
H— 3 FSiJiK*oT t> <t ^ t, fi|-¥I±(:^ < T*> <fc 

[0 0 5 7] H7li, *7r>f/<2 1 i:*AS ti&S&fe 
3t2 50A»*frS:*L^:WfWH-C*&o --T% L(4 
f-^7X«2 4 0f^^, dtiE*U*KE«£ft 
S*7 7>fA2 1<Of*^ ^ 0(47--ytt*"7^«t 

it^(CEfi^tt^31&7T-f /*2 l tX'te-tAmi, a 
ll47fc*7r-f^2 10gcai«B«-v*AStL*IBje*2 5 
oSAft*AS£> x0lif-W7X«E2 4t*7 
7>fA2 1t<0«)H!»<0fi§i, xl(i*77^A2 1 
tr»AStLfcB&jej6 2 5 0*77^^2 l^OAIteB 
*^2HBORjtffi«*^OEJiS:^L"Ci3i), nl, 
n2, n3t±*-*L-P*u 7-^'7^«2 40^77 
K**>Jffl«r** *77^<2 10^77 KOJSW^ # 
7^fi2 3a, 2 3bOfflJf$i^LTv^ 0 
0m a x f itf--^Vt^fv^WL2 4 F^SB"e<7)S&fe7fcBa^ 
R#tft*^LTv>& 0 J^Tti, L , d , 0 0, 01, x 
0, xl, nl, n2, n3, 0maxf, Rlftf?* 
¥«2 3 a«itl/:*7 7>f^2 1 OKjBL«j^C4jlt 

[0 0 5 8] 
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[$U] 0 1 = 0ma x f + 0 0 
[0 0 5 9] 

[85:5 ] x 0 =L/ sini)0 
[0 0 6 0] 

[$5:6] x 1 =2 d/t a n 0 1 
- [0 0 6 1 ] 

[$5:7] 0maxf = cos-' (nl/n2) 
[0 0 6 2] 

[$5:8] 0maxs = cos-' (n3/n2) 

5ri f , #7*¥«2 3 ai:«Jti«77^^*2 1 Oit 
m%*>fr*<k!x$tL%rfbmA,X~^ < tzfrlzii, 0 1<0 
ma x s<0&fr£$t££&tt;h.lf&ib&v>o ffc, — B. 
r 2 4*f>i77-f/<2 1 (C^A?tt/i 
ffije*2 5 tfif? 2 3 atRiL, 7-—7#iif<5 

X«2 4 W77^A2 1 t<7>«*JE5^«bil*UB-r-l 
fcCO&V^io, x 1 >x 0<F>&Wr*mtz2ts:tf1\{fti:h 
tc^o *#0>Jfc LT, L=l 52^111, d = 125^ 
m, «0=15. 9°, n 1 = 1. 4428. n 2 = 
1. 458, n 3 = 1 . 33 <Diir-£\ 0 m a x f = 8. 
3°, 01=24. 18°, 0maxs = 24. 19 
0 , x0 = 555,«m, xl=5 5 7/<mtil)< 0 1 
<0ma x sMx 1 >x 0 O^frSrStfci-o 
[0 0 6 3] IOJ:Tt:!|XSiifciiB*2 5 14, ft? 
7^*2 1 rtSBOrrTKjfU ffijig7fc2 5* f iLfcjt7 
T-1-/N-2 1 111/- ^ f&£LfcV — 9**14 
*7 7^A2 l^MSSPfCitL, 2jWR*> 

-2 2T-R*J-$tt^>o imat), H^L^P— tf^tli 
Rtt5 9-2 2 #tt?>ilTv»i^- S8fflj&><b** 

[0 0 6 4] COiTiz, »io<l:Ti:L^-t**f§4 

M±gt2 0i:Ltfflv^ K#57-2 2ilf) 
[0 0 6 5] 

[Hifetaj3] *3 0>*iS<OJBISUii^t\ ftyrH^t 
LT, 37|4 0,am, ?77 Fll 2 5 X 1 2 5^m 

r-f/N'Srfflv\ nrrtgC^O. 4 a t %©N d 3+ >f * > 

8os)imiafl:»i&i?3—r>f > invito *7ty^*« 

*&$7rrt*ffM1-&¥M<0*# §75*1 0 0 X 1 2 mm<Of 
«4RU&4 i-0. 1 mmOHiiWW)!f57S2 

[0 0 6 6] mm<ofu—fm»i3—r-< v^riws 
it, is o msm.Jh if ■? x«cd±t-s E?y z^z> ztiz 
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t-9*QimLxtt»ftt*n& 9 o cckjiijru jt 

T<fc •) t-?t-7 , V^LTi^77'f-'^II-)MM 

^e>li<^tB LTv>&7t;7 T-f/<03-f-( >y*tzl±& 

?>f£, w<0¥«ffifllit#£ 3 0 w t %«OHF7K?#?ST*i 
7f>ntf*5-0. 1 2mmifl< L, ?<bl-7T 
9 ^««-Ofi15U3» < ®#r* 1.47 0*^fflii^«* 
70 SJ*jfe*LT*ffi<OCflCiS:ftE< Lfeo 

[0 0 6 7] -KaspteiHtiiteKJPS 0. 1 2 mm, g 
$ 1 5 0 mm, ifll 2mm<^I^SRaf#7^<0f- 
7^R#9^«**#Lfe« COR*, f-7«A-7X|(0 
0* o»*»ii*Lfc. itz, t— 
•fikff? x«o«ffiic{±s*f$ 1.46 oibjg*r£gT 

[0 0 6 8] -^<7>f£, B&fejfcSXffl^^^KtWoflljl 
frOt&frlzmVim 1 . 3 3oaW7y*«M14:3— r-f 
S?>i:4ItItLfc, 2*coBiie7fc*Affl^ 
20 -y*C*"7^«<O«M^e>f|^S0. 8 y« mCDEbigTfc 

2 owsxifc. a»iB*j±iaai»*^f»fc«i« 

JRL#tt^^o^7)*, i&1XL#tv£7)>o/c®e;)fc<7>9 0 
[0 0 6 9] *77-f /<<o«-a»BBliR*f* 9 9 %<r>WM 

&*> 4 WOjftft 1. 06^ m*<0W— WW§&Vim,-Q 
[0 0 7 0] 

50 [*Jfe0"J4] »3<OHJfe(7)fi.(:iJ^T, Tfcv'T-f^i: 
LT, 3T@4 0 /U m, ?77Kil 2 5X 1 2 5/im 

r-</<*fflv», rrrftSUlO. 4 a t%WYb ! Mt> 

8 «0#fl.*fflMfc«M&"C 3-7^^U; 0 *7 7-f/W 

^a5*5& s ffM1-^¥McOTC# ?#1 0 0x1 2 mm<0f 
4 tKO. lmmOiioSaM^^Sa 

40 [0 0 7 1 ] Wig<7?;u-:/gB53-£ n-rM >^rfcfj-& 

* L , {5 7 URttM **7 *«*>±-CWE?lJ S *4 £ t iZ 

fc-^t«fflLria«i»«-^t* 9 o oicKfliia&u ± 

T«t *) t-?T-7*VXLT5$77'f/^l^ig« 

^7xSti:»*M^ u-5aBfc»*3!f5^ 

»#JW#v»rv»5:V»»^K5S:ie>T*3|P#J«:Jft*Lfco * 
^C0T«l!«jt^^ 3 0 w t %OHF7K^jetT-i 
50 7f>/Uf*4; 0. 1 2 ramttK L, $ h\Zif 
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9 X3tf3-C9«l®lCi$ < ffl*f* 1.47 Oj^fflaWSf 
*W*Jfe*LT*?B«>EIia*ifc< L/Co 
[0 0 7 2] I<DffiIWCS?0. 12mm, g 
£ 1 5 0 mm, if§ 1 2mm^U 1^ y ? *Wk<F>T--7Wt 

*'7X^<7>H®(-|±iS^ 1.46 <DBbie*K*-C»i!l| 

zmmm mm l fc. 
• [oo7 3] Bbe**Affl*"9x«jewo«a 
ffwsp^-tc® «f ^ 1.33 «aw -7 v mmm *a—r<t w 

X2 OWftALfc, B&e*ttitill»fl'3t*»t-eJiiRJRL* 
ft £tJ>o ®J|XL.#tl^^o^@jjjB*<0 9 0 %l±, 

[0074] it? r 4 wKtsm&mtt^v 9%<7>$ 9 

10WOIS1. 0 3 / umWOW--«fSHI*aflB , 'C 
§ fc 0 20 
[0 0 7 5] 

LT, 37i4 5 0 J um 1 ^77^5 0 0X5 0 0^ 
m<7)jE^BfMff^^3t-^^Pi5:0 . 2 OA 1 F 3 - Z 
rF4|**7X77-f^fflv\ nrrtSPH 1 5 a t % 

tzo if? r 4 '<1>*lM.%LmzK.m.2tt2>Bfri 2®#HFM 

X 1 2mmO^F^i:^^J:otCieML,^o 50 
[0 0 7 6] n-T-O^L/^T^/WS^^-T" 

I- Aft, #7 7^/^i&i£g&#-0.*.£4 0 0"C«0¥ffitt 
<t> t — ^ J; t) y'M L> 7 v iVfoy r 4 >m±*W& 

2 0 w t %OWS?T^5-^A, $.^"5 w t %<0i«£ 40 

%>Lxmm<7>w{him< l/z 0 fit, -e^si-, % 

7r-fW57 KfcEICii&flfcT?, J9S0. 12mm, 
ft? 1 5 0 mm, ipgl 2 mm<DA lF3-ZrF4lr 



^F^2 0 0 1 - 1 5 8 3 4 

[0 0 7 7] :<?)J:7i:ii?n)tV-' <f*ft£KB«>-7- 

Befct'^^WU-frW-lWillALfc (lOpps, /< 
^xifS5 0 0 ^ s) o 3t-7r-f/N*OM-»®tcJ±?SS2. 
8 /i m07t^*t-r-5.S:#t$^9 9%<0^ 
tt, *> t -S®(ifiEBfM<0 i i t Ltz 0 0. 1W 

(lOmJ/puls, 1 Opps) <0ftg2. 8/^m 

[0 0 7 8] 

Ultra 6] *f**st«-e{i, ^r^Atu, 37 

tl8//m, Kgl 2 5/um, HinifcO. 

I**7X77^<ifflv\ nTI*lS5JC0. 5at%flN 
d 3 + h'-rfLfzo itz, ±7 r 4 /«f>$mi 

m mm i . 3 8 oat^*«Mt#«-c ^-to/Lfcc 

*7T-f /<a*B*MKt::Efi S*t*«5}-* 2 MWm&L* 
Zti?ix<7>fcmMfrimr8L-tZ, : ¥-m<r>±$Z1)*\ ooo 

X12mm«Of«t:^^iTi:0, ImmWIlTSS 
fi^**7X« (B„°„^ /MW**) 2tScT^<0itt«| 

[0 0 7 9] ttfe^Affl #9 

0. 8 ^ mOifteTt^^-ItT- 1 OW&ALfco Hb7 r 4 
^OK-JSffi^'b&ft 1 . 0 6 ft m<om^rit (0 d Bm) 

^-?tigL^ti6, fl^li 3 0 d B m ICif ipg L 

[0 0 8 0] 

[0 0 8 1] ££, 7t7r-f ^'OSII±*7 7i'/<S<0 

[0 0 8 2] i^;, *^c07tT>7*O|Sji^ttT-{i, 
^ »*+ ^> w t ^Th6 t * £ o 

[0 0 8 3] ifc, *7 7-f/^SIIi*7 7^f/^ 

W-Mizmw.Zli2>z\ 1 1 tektztb, %y r 4 'WV&w^ 
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[0 2] 0 1 OA-ABfffiI2l"C*^o 

- [a 3] mmit&^Ttzmxztiz&^zmLtzmi&m 

[EI 4] «rtB*^A»*ft*^L>5:H-C** 0 

[13 5] ^2 0*SS^ff^^^tt^U— »f*«^R*0 

[19 6] *3 o**o»Bi:i5iti i/-f 



(10) 4$BH2 0 0 1 - 1 5 8 3 4 

[flF*0|JWI] 

1 I/— 

2 Jiyrj/* 
3 

4 a ^JXA 

4 b yjXA 

70 5 ifJTsW-WL 

7 ae^t 



[tan 



1 U-tf%B£ttB 




[12] 



[05] 



10 




2a 37 



13 #7*¥1£ 
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(11) 



flfia 2001-15834 



[B3] 

7 Slfi* 




[i4] 




[06] 
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(12) 
[07] 



M2 0 0 1 - 1 5 8 3 4 
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